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BITERS AND FLOODS, OCTOBER, 1917. 
By ALFRED J. HENRY, Profemr in Charge. 

[ Dated: ICiver and Flood Division, Weather Bureau, Nov. 30,1817.1 

The rainfall of October, 1917, was li h t  and infrequent 
ewe  t in the States fmni the lower fakes Region east- 
war$ even in those States flood stages were not reached 
until toward the end of the month, when two minstornis 
within a week resulted in sli h t  floods in the rivers of the 
Middle Atlniitic and New knglnnd States. (Table 1.) 
The only other floods of the month were due to henry rains 
which fell in Alabama during the closing days of Septeni- 
ber. Fortunately the rivers were at  n low stnge wheii the 
rains began, otherwise destructire floods would hare 
resulted. 

1’roperI.y IC.?.* in ri-a!cr:.lrcd oj .4~fl!innln Ri iw,  Ortoher. 19 1;. 

I I 

Hydrogra hs for ty k a l  points oil xrveral priiwipnl 
rivers are s 1 own on Ciart I I. Thc stations sclected for 
chartin are ICeokuk, St. Louis, Memphis, Vicksbur , and 
~ e w  Or ems, on tlio Mississi i; Cinciiiiiati nnc1 Lira. 9 
on the Ohio ; Nashville, on the umberland; Jdiixwnville, 
on tlie Tennessee; ICnnsas City, on the Missouri; Little 
Rock, on the -4rknnsns; mid Shrcveport,, on t:hc Red. 
TABLE 1 .-Flood : , / iqc.+ iir - h / f l i i / i r  c r m l  i / iwini i ! /e  f1lrtri.ng October, 191;. 
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ANNUAL RISE OF THE COLUXBIA RIVER, 1917. 
By E. Id. KRYSER, Observer. 

[Dated: Weather Bureau Omce, Portland, Oreg., Oct. 1, 1917.1 

The! suniincr rise of the Columbia River in 1917 dem- 
onstrated ronclusively that uiiusuully heavy snow cover- 
ing: at thc hcgiru~iw of the spiiiig season arc not neces- 
sarily ~~rccurso~’?~ 07 uiiuaurtlly high water. Botwcen 
Jn.liunry 1 and Mzirt.!~ I 7  tlic rik-cr stages :kt Portland, 
Oreg., varied irrcgulzirly between 0.7 mid 6.7 feet. On 
this latter date the stage was 1.Y feet and from this t h e  
011 the river. except for short. ten1 orary falls, continued 

stage, 15 feet! was renched. On June 32 the west of 
tho rise, 33.5 feet, pnssed Portland. From June 22 the 
water subsided quite regularly ilnd on July 22, ‘ust one 
iiiontli after the passage.of the crcst, fell below t In e flood 
stage. This stage of 33.8 fect, although 2.6 feet above 
the 30-yeiir w t u g e  crest stlip. I-IM l ~ e l ~  e ~ ~ e e d e d  nine 
tinies during the period of record. 

Wliile it is recognized that the nniiual rise is due 
1argcJy to the occmiiulatcd mows in the up er levels of 
thc watershed, the snow records are iiot avui .p able for the 
whola period of rirer o?)servatione. However, in exten- 
sive portions of the hnsiii, fairly reliable records are 
ilniilithle for ut loa& 0 YG~LPIS, showing the depth of snow 
rimaining at the close of the winter month.. 

Bulletins issued by t,lie Oregoii sectioii show that at 
the closc of winter t.hc siiow covering at. practically all 
statioiis was iiot only n.bove the average but was the 
greatest of rccortl. In Washington every station in 
h.1itrc.h rt?ported the nvcrage or more remaining, and 

more or less regularly to rise t.ill b K ay 15, when the flood 

t i t  the dose of April cwry station 
tho nvcragc. reniining. 111 Itla11.o 
eho\ved plus tlepartures for siiow 
ning of spring. Likowisc the 
cscoxsive axin~.~u~its of snow held over :it the end of winter. 
Urlow will l)e found quotstiona from the Section Report 
of Oregon for March, I g I i ,  conceriiing tlic siiowftill in all 
sections of the C!o’lunil)ia River Ba.sin in tlie mouiit.a.ins 
preceding t tie nniiual rise: 

RZIYUARY OF SEASON’S SNOWFALL. 

. i t  the end of March, 1917, the amount of snow within the Columbia 
River drainage area was much greater than at the aame time a year 
ago. The total h l l  during the winter of 1916l i  was considerably 
lesa than the amount Inst semm, but owing to c.01~1 weather in February 
arid March, 1917, very little had melted, while last v w  those months 
were mild, and the mow at low levels had nearly all diaappewed by the 
let I I ~  April. Should the temperatures during May be normal, or 
:hove the normal, unusually high wat.er is almost certain to occur in 
the lower portion of the Cdumhin River next June. Much depends 
upou the manner in which the snow melta. When the s ring months 
are cool, and the s e w n  is Gackw:l.rcl, we should expectgigher water 
with the aame amount, of snow than when the sewon is earl there- 
lore, aa this year’s 8eaROn is backward nncl there is an unusuarimount 
of mow in the mouutains, caution should be exercised not to cultivate 
1,ott.oni lands that were overflowed last year, as prewnt conditions 
indicat,e that w e  will hitve even higher water t.han that of 1916. * * * 

ilhsitiny~on.-The .mowfall of the pmt winter in the elevated regions, 
while al)ove the iinrmal, WAS not nearly so much as in  the sewn of 
1915-16. In 1)ecember it, averaged somewhat above normal; in 
.Tunuarv and Feliriiiiry it was deficient :tt the luwer levels of the emtern 
dope 6f the Cascades, biit plentiful at, the higher elevations. In 
March, es erially during the last. two weeks, the snowfall waa phenom- 
enal for tBe-se;lcwn. and the h e n c e  cnf warm winds and rain during 
February and March caumcl an accumulat.ion of snow, BO that the 
depth on March 31 was greater than in 1916, and almost unprecedented. 
There will douljtlm be an abundance nf wat,er in the streams during 
the summer season.4. N. Saliabwy, Metemlogirt. 
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I&.-The winter was the coldest of record, tem eratures ha 
been below normal for six consecutive months. d e  total s n o w 3  
waa somewhat less than that of the receding season, but previous 
records for hea snowfall were exceesed in December and probably 
in March, and x e  snowfall in November, January, and February was 
above normal. Almost no meltin has occurred in the mountains, 
hence the present snow supply is %e greatest known at the close of 
March, being much greater even than that of the same date a year ago. 
Much ground,that is ordinarily bare a t  this date is covered with from 
1 to 24 feet of snow. The snow waa rather loose most of the winter, 
having fallen while the tempeitture waa low, but most of it is now 
fairly solid. Many slides have occurred in the southern counties. 
A good flow of water may be expected during the seasm, aiid uniisu- 
ally hfh water is likely to occur with the first warm weather.-Mward 
L. We1 , Meteorologist. 

Monba.na.-The snowfall fur the S~MOII ending March 31 wm one 01 
the heaviest, i f  not the heaviest on record, over all the watersheds west 
of the Divide. The October snowfall waa much greater than normal, 
the November and December amounts were in excess of the normal, 
the Janumy snowfall waa practically normal, and the amounts that fell 
during February and March were much greater than normal. Owing 
to the uniformly cold weather that haa prevailed throughout the winter 
there has been leas run-off than usual and the snow IS not packed aa 
hard an it would have been had there been thawing weather. A t  the 
end of March there had been very little thawing except in the lower 
valleys, and it is probabl true that there is more snow in the mountaiyj 
than there has been for %e ast 20 years. The density of the snow 1s 
less than it waa a year ago, {ut due to the greater depths the resultiu 
water will be greater. A heavy flow of water is early expected in a f  
streams, and mth a normal rainfall during the comiug season an abun- 
dant water supply for all purposes is assured.-F. L. Disterdick, .4c16ky 
Section Director. 

Snow layer a t  the close of March in the Snake River 
d z g o f f y o m i n g  was the deepest of record. Five stations had an 
average depth of 50 inches; laat year the same stations averaged 27 
inches, two years ago 11 inches, and in 1912 45 inches. d sample of 
snow taken at  Alta 36 inches deep, the least reported, showed 26 per 
cent moisture. At Bechler River the snow waa 7 feet deep, which 
is the greatest reported. although it is believed adjaceut regions carry 
from 10 to 11 feet. solidly packed. There has been no appreciable 
melting of the snow up to the persent time.-J. C. Alter. Netmrologist. 

Britwh Columbia.-The snowfall again this year has been very heavy, 
particularly at Glacier; the season haa been abnormal1 cold. and the 
climatic conditions at  the close of March in the B. C. 8olumbia River 
diatrif-t were nearly a month later than the average. Abnormally 
high temFeratures now may cause floods this spring. At Rossland 
the snow on the mountains was 6 to 8 feet, with streams abnor- 
mally low, and should present mild weather continue the water will 
rise rapidly; at Cranbrook the streams are normal aud the snow about 
7 feet deep, but do not expect very high water; at Graud Forks. 
snow on the mountains still very deep, and on account of the extremelv 
late season the streams are expected to reach higher levels than usual ; 
at Golden snowfall below average, but the streams are icebound and 
with late breaking up abnormal water may be expected; at Revelstoke 
snowfall has been exceptionally heavy and is over 12 feet, and spring 
has hardly started. A sudden hot spell or warm rains would cause 
very high water.-F. Napier Dmison. Supt. Dominion Mett~moloph-al 
S A .  

The 1917 rise of the trunk stream is shown graphically 
for Portland in figure 1 during the time the water was 
above the flood stage. The accom anying Table 1 
shows for e:tch st:ition on the Columfia River the fol- 
lowing c1ut.n: Flood stage, dates of reaching and falling 
l d o w  flood atwe, and date ancl height of crest sta c. An 
esaniination o f  this tahle reveals the fact that t P ie flood 
stage wit:: not reached at  more than half of the river 
stations. I t  wits not. reachcd in the Snake River at all, 
although the hidiest watcr at those stations passed fully 
three weeks l,e?oru the crest in the trunk stream. At 
three of the seven sttitions 011 the trunk strettni the flood 
stage WM not reschc4 ---viz, Umatilla. Celilo, aiid Cascade 
Locks. 

1 Flood 
stage. River and station. 

I ........ . .- .. __ -- I 
I 

i Fgfo ......... Konlctrai: 

Pend Orrille 

Clcun@afPc 

Srinkf: 

8anliam: 

I lmh i l l :  

Clackamas: 

1ITlLrnttlc: 

Uonners Ferry, Idaho 

Sewport. Wash.. ............. 16.0 

Kannp,  Iddio ............... 14.0 

Welser. Idaho.. ......... ......I 14.0 
Lawiston, Idaho.. ........... .I 22.0 

Jefferson, Or%. .............. .! 10.0 

McMinnville. Oreg.. ......... .: 35.0 

Cwadero, Oreg.. .............. 12.0 

IO. o 

! 

Enpens. Oree.. .............. .! 
a16anY; Oreg.. ............. ..I 20.0 
Salem Oreg.. ................. 20.0 

10.0 
Portland, h g .  ............... I 15.0 
Orego; ritv. oreg.. .......... _ I  

(blunrbio: 
Marcus Wash .................. 24.0 
WenatEhee. Wash.. ......... _ !  40.0 
Umatilla. Oreg.. ............... 25.0 
Celilo. Oree. .................. 30.0 
Thc dalle< Oreg. ............. 40.0 
Cascade Lncks Oreg.. ........ 40.0 
Vancouver, Wkh. ............ 15.0 

-. ..... - . . . . . .  ... 

Crest. Above flood ! 
stages-dates. 

I 
---I- 

From- I To- 1 Stage. 

I Feet. 
June 19 June 19 I 26.0 

Date. 

June 19. 

June 25. 

June 17. 

May 28-29. 
May 30. 
Apr. 8. 

Mar. a5. 
June 9. 

Apr. 8. 
A r 9. 

Mar. 30. 
June 23. 

June 23-25. 
June20 21,24 
June Id. 
June 19. 
June 2O. 
June 20. 
June 22. 

MP,: 30. 

Notmitllst.i~ncli1ig the presence of the immense reservoir 
of snow at the water heads and its otentiality to give 

esceec f ed twice in the last nine yenrs-viz, 1913 and 1916. 
This great volume of melted snow was carried out to  sea 
with a largo portion of the public being scarcely aware 
that the annual risc was in progress. 

In seeling a n  explanation for this rather unespected 
outcome from themgreat snow mass, the reason is found, 
perhaps entirely, in the estreme low temperatures pre- 
railing owr the watersheds of the Columbia s stem 
during the s r i w  and early summer. The bac z ward 

a moderate rate 
at Portland six 

covering%een ra id and the water beeu carried off in the 

tlint immonse clamage and general public inconvenience 
would have resulted. 

Regarding thesc low temperatures, an examination of 
the records over the entire watershed show that with a 
few isolated esceptions there were no plus departures 
show-n during the first six inonths of 1917. Not until July, 
after t.he passage of the crest into the ocean, did the 
monthly ineaii temperatures reach and pass above the 

perhtt s a record flood. the height o P 23.8 feet has been 

s r i w  in the 8aciffc. Northwest 
o! m h n g .  The river reached 

the flood sta e 69 days, or 26 d ays loiiger than the average 
flood-sta e f urntion. Had the melting of this vast snow 

average period o P 43 days or less, it can readily he surmised 

days before the 39-year wera e 
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normal. In  January there were places a.a much as 10 
dezrees below normal. in Februnrv and March as much 

So far as can be ascertained, losses due to this year's 
high .water were as followa: " 

as% degrees below, in April and Ma? ns much as 6 degrees, 
and in June 3 degrees below the seasonal average. (See 
Chart IV-Departure of the Mean Temperatures from the 
Normal, in Jaiiunry-June, 1917, issues of t-his REVIEW.) 

Tho bureau issued spacial bulletiiis to approsimntely 
400 persons or firms showing the stages of the river at the 
moat iin ortant stations and contttining warnings one, 
two, UII c f  three days in advance. Tlic wnniirigs were of 
very great practical v:tlut?. 


